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LaJtic jjiSli QJ^J.'" '-AA.'S ijjil (jl 1 Jj/^ 

i*** L^M^ ^1 £j£cg 



6« 



. jj( lA&sSl j_a __^lS\ j 



■Us31 



5 J-J ,jJjJt J\ US _ 

?I^Jlc J-suti ^1 jj-ej fUH LiJISLit j^im ^iJt J-iJ-aH .tH- 1 „J» 
^^isti (Jjb 5 ?*L9 J^j-^ uUSjfl jjjjtil Jala*- i£iL& i Jjt. 5 

* ■ -J- ' ^ Q_^r^ U^*tf . . >s~> \\ k JaJsifcM ,. n I ^\ - A J .1 ,^.T i U p *\ ^ I ... \ 

Ja^ii- ^^3 . ■ L^wJt » (6—1 I jAr. j I J-i'i Lo taiaaJI >*U?* , jui 

Liiljj ^JiLo^Jjta l+Acg ■^-=- JS Sl^j Jil-i s -*3^- >-*> tJ-=- 
^1 iijjjl *LJt lJ|j^ 5 ^ L:jUJU . ^Ujfll iil ^ 5> =h i-;>^« 
Uaiijl ^jLi^kII ^Jlscjj jJj'l ..tl J ; .U ^t-»-^l Jj^" ^ ii^ * p 1 j', ^ oj^"' 
£j Lji-T; ^Ull) LMitiJ oUkAilll jJLoI UlS . J il^^l : -1 a ^.^.T j 
. (uijl ft _^^) iAjJjej^ Lo jj^sti ^j^ij 3 s-LlJ 

jJ=ilt Lo lij u ..»M,ti ^3-^13 I-5^t 5 lit j4 ^L^il l^IjJlS jjt 
^ SjLc ^L^aJt L^ r>J ii ,^111 ^Lks^lLi .LO^ya- J_o i^aJi jUiVS31 
J-^-t^ . (jJj-o Jt&*& pJLc ^ ts>?^ IjLiU 5J-i*j> ^jtiJLs-t 

Uj— ^S JSiu^i Lj La . j3_aVl QiAi ^ jifl iJiawj ^Ctj 1; ^1 ,..- r n : 'j^. 

a j fL>ti«-> Jt (jLoSjj Lij j tJi j^—, i^^lll . I^jjC ^'v.j.o.^ l jiLiSlj'Vt 
i-ijS ^ 1^33—13 . >-jt J**j <s^3 ^ ^ir^^S Lj^sJ' 1 1 **t ■ jjLi LO ^ -1 
liL03 .tllj^l (Jj-a J^J-i-*jt J"— J ^-^3 I < : °- pLj_o 45-13^ 

■ iLJLS p 1 j 6 — ilHstj a t S LieLt j ■ ' 



L£UiJt 



? DNA liJjl L.j 

. Jog^it^ a j^fa (J^Jaj ^y b - tt; jl 5-=- i^o^o ^ 

iJiLogJjui ^yic ^yiscj Li jjl ^jic 3-k)Ll>j oLallj 

. " 1 '■ ^atH 3* . 'I i./^jll ajjl i^Li^g . I j ttSU&j j^^yjg 

^wLOl j ■ ■■ ■ - pSifj Uli ■ j^-J 1 J^ri al j 3 cS 1 -^ 1 J^Li^ 
alS S J^iUtf ^:*S] .**Vft*i« lj>LS ^ UU; ^iii^g 
I ;l |V* ij^j ■[» j jf^ ^3^3 ^ajr 8 f^-"-^ 

A^-^l *« iS iJ1 ^jisi-i ^AiiLS LlaL^I ^ ^ U«k31 oV* 

jLLnj . Ll_o . 1 »■ ! j (J ■ j Lo gib 1 jjdg . _ f i-'i''g 

a! (VwJal^ jjVl Qtm* >LUi .I+iLiiJl pjl^dl Jl* 

^ jLs^l*.^ JUS .^^JnT,.L,^ jiSrt ji»^JVUii* 
j-=-lg JSli . ii-g^ jtJi>Lo _^SI r g-=>; j+J=" ^j-LJl 

jSoS J* ^ «JJ* ^ akUb J US -jljlVl 

* LUlg^l JUS J^aii y> j-« 5 1 - ftii^l 

^ . r > j,^-. ^j-c j U-a *Ju&-\ JgL> 3* A_il_i-ti 

a tlJb i yj> ^i. _^Li -* -\ <■ jjl.i (31 jj-kilujj UjLa (jg^jill* 



^3 j\ j> ^\ \ j ' 100 ^jllg^j- 

LoAltg .L^LigSL* g ^ J-^li pUJaH 

A. »Vi" LgiLs [jtafl iAiJl) La p . i. Si" 

L^Li- jLs . jU.aJJl LiiLiJ> ^;L<. li* U>1 

l3 iLiaail L^La-g . oiaJ^ ^ gilJ ^j^-mili U ^a a.; j . ^iTll 

Ue^i LiL^lg — » L.yL=JI LJ . r U=-J\ 
0.'°'' ^ r L.'j.iSa . uLitVlj 05^^ •lS^*-^ 1 

LiyjtJl jjj-s JjJj Lo-iJ fiUiall [a ^Sliig j-"->9 

. j illaii " >_i^li=>g (^^gJ 15^3 !<' " 09^" ^s^' 

^j_o J-^jcjg .i_ajLibgj fig-flJ iiaatjg 1 o^^' 

. . u&SjM jJ ■ J ^s^Ji ^ ^1 p^si j^ii 

gi U . JS , ^iS JS . JS . ^ ^15 J5j 

.U-o (j 111 L i^ 1 ^U=JI ^lii Vi 

jtiLfljg »Lar..i.i\ ^y-in; 1 JgUlj ^jJ^J 

lJ! 1 * . ~ j i-ttil=c-o jlg_o 5 J^t 

(DNA) JZ-c luggJI ,J»U*-Vl3 ^L iJ SLJ\3oLltt.jJl5 
\ j- r-i-; I^g^l bjLtjjjJUji. J^U^g .(RNA) Li^lg 

UiUJi jtlill £-0-=^ ljII 1 ^J^*^- 1 (J* 4 ** C-* 

1 j A_ail=wJl VjiLsiJl U.\ 1 ji J-3i uh^Li 

LLoLo-i J-a"iii" i^S^j . ^yJl ijji^ o^ 3 ^ 

J 3 L*Ii J ^ *iUl JiLUi: JS^ r UiJl 

■ jjLmiS^j tUa^lg t _y-o ,JS f>>^"3 pwJnw 

UUnj r Jj\ 1^ 5jtfh*J r l-ii.i. ; Jl^jl f l*UI 

^Llscj U Lj^jiJI p ^ oJI LiLi- ^\ 

.SlIjJlJ- Ij^Li- JtjjJg Lj^Jl-j f 



<^YI,> ■lLJIj._Ji]lj 
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.JiL^JI Ufc ■ 1j AM J^ j; rJ 5T\ - J ^jM^ ^'7-7 

^3^1 ^ JSLa . JLvsJl 2^1=^ u-3 -^>*^ pJal ^ ^1 i _:U^ 5 _ rt Jl 

a^iAi (^J^ 5 ^3 ■; »' iJLo^S ^3^3 j^-i ^"^3 ^\Jdzj> 3 ^ 

■ L^iLoiLi aJjJI j 1 ^-^ i^^- ^ j^jVi 

\-io jjj-iSIj jC\ jT... ft 1t j n .. i 5]| lJ Ljjjg j_kJ\ Lol . m ~\ jj.-jii jJLj • 

. 2j j^aJ^ J=Li-LiU s^^i-o (iJLc ^.J Ullj ^^h' IjIsJI qLs . ^Llij-ol L 
L.iU-3 ^^-h.ll r Ji-*- uV^ ■u'^ 1 5 

. *3iJI s-^-i \^^3 • "^5 lflijL«jLj o7-_' ULiliLjiLi . jii Li V 
^iLiar; jli^ ^L^mJI LiiU- <i)Jj^3 . EJ^iAi. ^J^ir Li^Li- 



t-LiLf. i _ S A-j_j «Lijj sLkia_<i L^iSLs . jj\ 1 j ■ • jj LijtitJ' » ■ - ~~ > ■! 

J " ' - tS 1 -^' ^ 4T^3 . A_iijJe-o « j j — ^ gl s-Liac\ 5Ac ^ r ^j"**" Loi J 

iJSLiiSl i^iji -Ji '3-^*^ <:W~\ Lag— ig_og u- L - f - j j a . gjJ' gi& LUb J -- 

Log_u g-og j-S 46 LiLjiLi- ^y-o X^La- ^V-S s\gj _i^>- gjg . J Li^jJ! ^ gij^j 

( Jj_o lJ l_o^_5_e^ ^SLll L y-o - -Ji LilliU (jl _ £>g j^l ajjb U-o iJL=-lg Jjj Jjai 

r3—3-"3^3 f*" tL= !" ^3— 3-°3^ (jf^&j (J^ J ^ -' I S • H*^3 f*^ ' ai""^ 
^t-a-i J-l*^' ^'^e?- <Jjt=-3j cs-^ 0^5— ;S3 IaL i3 . -jlfl ^-q Ag? 

». Ml , i.^fhj .L#il,iJj*j jUjjiJI j-o (jLiil lJ-s-^j Xj-o J53 Ail ^ , - l 

. j^-^ ' f g— 1 3-° 3 j^-^ cr 1 ^ [* 1 ^ ■ ■■ j^- 1 ij-*-^" ^JL\& ij g^" ■ ■■ A-jLa 
li' (5J*J ls-^ Log-, g-^g^SU 3j3-^ L-sLcl 

.7i ■ L^jjJLs-o (j^s ■ ^3 Log— . jj_ag^5Ill ^j^j jl » ■ I-i7... ; V . y-llgJl p ■» cs^3 
. (X) jjj J£» IjAu 

j^^B ^JjjjiiXsuj j^-o 3— 3-0 lS3-^' c i LjLaj 23 _11 jj-a Lijllj (jLa J] ' * jj-S Lai 

lIjAaj ^ j j^ m oJl gfii liAA j ibi^I I ( Y") ^5^3 f^'S-^Sj^j ' ^5^3 f 3-" 3-°3 

. jSjJl p gi 

3 « ^^r^- cs^- l 53 I=t i ^ CO iS 1 ^ f 3—3-03^ yl 3*1 l>^' 

1J 5 L_",L,...lg -JZ'liII ^JiLo^ug^og L3 Li-kaJ^ jjh gJi "i/g - j% jJLi I-^lL=-g 3 Jj' j 

^131 I-ojiUl sLeacVl ^o-s- ^3^ (Jj-J - ^ p— '- :; ^± I 3J^ , ' 

atUJI JjL* , 



jyV.l ;t „ ^ DNA U jJ* uJ&U ■ ij 3 ^ 1 ijS^J iJoO* 

.{C)^.(G)~£.(T) Li.(A)V\jL^\Uft*»*li^s (nucleotides) 
Jx I^j^M 1A1J1 LfH i^jVl _s J-pc H jjS: 

. 1 '■ ■ p " I j l " j _j ^ '1 * ■ ^ ^\ \ g \ L j..*- " a Q 

a^i^jl ^IxJl , ~ 1 , 1 1 " 3 . 1 *\ j . '. ^ ^j- ^ 1 " " ^ ^j_o LijJI ^Jl-^ jjj-* i-^j-J ^j^S^oj 

^ili-iSg .1* jjfe ^3.1 Uj^ ( 1) iae j3 (o) 3 . UiU (^) 
(lt) ^- <£) 3 ■ ^ •lj^JI (J) 5-. ojJJl (j-) A^Sji 

■ ^ Li^-b jikJl jii^ \k\ tS\t JjlJ .(^) 5 I (V) 

(^Jls-I Li j J^- raj 1 ljIJjIjAS^jJ " i . . i:~ 

■ . 1 ■" j jjij jjjSLs^JI j/j-o liiLs lL^Ac o \ j^i^A^jjiSI ■—^±i ,n\ .11 \\ 

.\jb pi 3J (jpS** lS_^'^ UlU-JI ^jlx ^jljuJg^AS 3JI 

LSlaJI ... ) " 1 ^ ° j' V . . % . . V ... UuLiLc s . y> . i .. ^jjSlij . "° 3 . .. 

^ ■■ '• ^ " ^ ■ ^Im-ai^/t itUt (J J*-i- I j . i. a i jjj-o A -ir 1 1. 1 jJ-o-C 
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t»l —J tlLiJ — a ■ ^ jlv J 1— ' i t Ja^JalL »T i-, , ji Ji^ .ii. LijJ> y 

.U^. SU* ^jji! (polymerases) Sj^iJfl k 

L _.^._. ... .■ - ilfc ^. _ .— i -- - ~- - - _ A^^__^x'l ^jj, a 

j-^jiif^ ^ii. jji^ ^ Ujji ^-SLt, jj pAJi . (messenger RNA) jj-.jiLijlL. 

i^ji^ L^ffl 3 . J - a- ^ U (J) J^j^^ jjl^ Li jLs .(i) *_o ) !-.- ^ - [Ji) 

t$#& ^ Li j\ J— js -(^M v^^i ^ii 3 ( J) a-^j j^j^is^ <^ 

U - ^V ( j-) -Ul-iSj .Uilj jiiij ^-h.; Uao j-t (,5 ) 5 (I p j^J ^ 

Li 1 'uiiL. w.-jn'i . LijJl J — L+iLi Li aL-L. Jjjii ' -■ j ^ .>... , 

^ 5 ^j^ 1 ^Lcl- J\ <jc^ 5 UL. jJh 1UU- si,!!* Li ^11 jJLi^i .j^m^j^ »--.^ 

j— ii J 3-^3 J*-* ^ j' t j - ji^^. ^ ^j; L-J3 j'lT-> 'u ^_jt]i *f H' ' l^LaJ ■ Vf.'T i> i . ^ q 

jiJi (jjv, j\ u ^1 ^Lui .j^i j-. i j-m L^JSji ,3^5^ r^V* -L-y^Ji j£ ^ jiu^i 

^1^1 -^IjiJ (Ji^J 1 -k-i^ iii**) ji—l Jj-jJI Li_^l il^a ^ j^xJ 1 3 j 5-0 t-J iiUx 

jLAi. JaiiJ , -jfloi -L^j^Jl ^yi ijlliji JL\> «Ai i "1 '-i- - o'i^j^ Liil^-Jl LjUJI 

«M(1 J?-^^ Li_JI lic^i J-»i 3ijJ= j^jjL=- jj^l Lrt 3 ^^ J^'h Ji^ 1 
jiL 4 ^^ 5 i»3^i^J a i^'lfL^Ls .j^j^U^ V ^1 AiaJIUlU-Ui .js^jl 

' L - 1 ^3 -3^*^ *JLa- ,^3 ililj sljjl ^ bj^s-j.. J^i^Jl iJ-^J 'tj^ 1 ' - ^ j"* j J-oJiJ \ L^ii 

l^iB ^^Lc ^ j , 7 j 1 _ s 1i s J 3^- _j L-jJI =_)j[j L44 jli j-i-J-i r • '""^ ^s-^ * ■ ^J— o'-* 1= ^ 
' . Lfjlt ^Lsji^j jjl — ; jj, '^a.o i j L4JJ jLl»j 1/ ^iJl j^ji-V* ^Sl^iJI a_5i 3 '■ i-t i 

I j^j^- l^- ^v * **< tj^Lcj. 1'Li 

^^3^ 05 SJ ^1 I.I, ^ jjiaUa-Vl 

rVml — ^jl-t -Ji L ^ jjtfta l 'ji; J 1 l j^3,-^ 1 f i '- ^ 1 ' ! ^f^LdJI ^3_3^j J Jl jL*=- p — J3 . j |pJ -Ji 'iJj'^J^ 
'u*^ j2 J ^1 Vir-'^ u^L^Vl jj^x-3 J_3l iiJj^ j j-^i J*-^ 1 Li 

U- 1 " 1 * - ! iJ33fl WiLs . s ja — 1 — ^Vj jSj -1 y -3i*j» . j-J' Ilti '1 — |_L»J ^.inu jljM- 

jj ^L+JI jJSLiJ* Jjj 5 _jJi jjtii jjl .ijiiiiu I.J-ij^ a i^3,-S ^'^Xi' ^.-"* :l j- - ": J 3-=- 
100 ^jii jjl^ jL_ iVI p ■ j .J jjaJI J- 3 ?^ 1 Ji - y " : a ^ i fL^Jiil 7jsj_a 4_iLi 

lW' j-* iSjaj-^ 5 ^ js" l)^™ ^ IjaLi Lo ; i.i -j - J3^1 '■<- : t^ l^ils^ -3U_^5^j 

5 Jx. jJj_o ij^SZj ti"^ . j~£ aj J La p ,, „-> ■ jJjX. jLlc / 1.1 f l 1 13—3^^1 jLt^j . JJ-»-« 1 J-aJ.; pLjiJI 



20 .iJUai, tUJ 'isj; (J* 




■ ^"l j'^ I j^" 1 Lo •j ^jij ijjij pJ liil jjj_o px jil ij^- 1 - ^ d "■ * p-j 1-1-55 ■ 
jS- |j3iS /jj ^Sll] pj . i^t^jil ^jil] pj 1 Lj!itjtJl »' pJ 1 ' ^ 1 • :^ jj-*a3 



j-LiflJl ._i 3 ^ .1-1 j . 1^ 



1 1 1 1 i 





^lll i " — - " ^ J j ^^g SJ-=-lg (j- (a-uoOl Ij^Aj- jtj_oj- jjl 

J_S-lg 03^ vS"^ LliUJl J±4S. ^-Ij^S lj-^ 3 " f>U_Li1^ 3 ^JLo— _5j\ 

^S ■ " ^ ' 1 U ^_l*lJ jtjLl A -AjlJ\ 1 J ■ ° M ■ I ■ fl ' " S^-O 4^S~^3 

■ " t * ■ — ^ t*» ■ " * ^ J .i \ T 4. , U LliLjJl ^y,0 ^JH i_3-S ^jSCig .jLj^seH ^^j-a JJjlMg. ^3-^ 
Jjl tt"'- ■ (JLliLlg -Jg-o-i- iJU- j_gj-=-^l 1J1 IjjjJl ilJ^-ljg. gib 1 f ^Ijjcj 






.I4C3J j ^"-^ <-3 ^ ■ I_Ai- (^! SLlocJ J ■ ...1 ... *lM ^UigJl ^gJgJli L;!^jJ\ ^g-i^ 
, LsLtsJl -IjJ >> .J^Uc ^ ^-LaLi JSlljj^^Jl a JAj .Ly^jJl fi- -^- 

0^3^ ji "*i i> J^i* 6^3^ u-^^^J^' l>° vS>** t 1 -^ 1 lV=-^3 

JUS ,_^\ 3 >UiVl j^Sj i^UVl jljjl ^ (Keratin) ^1^1 
j1*31 ^ A-k.Lki*ii ^j^Vl (collagen) jjj^V ^SOI ijr ^£ 3^ ^JLii 



.Lj^jAJ j . i-.-^ ^Ls- aj iiiijuj (ulsimlSVI at i- ^3 jJV (hemoglobin) 
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fa^flja ^ J' j* - . (enzymes) L^LojjiVLi sLq-^JI lJUjjj^ L«i 

. (actin and myosin) ^-,3^3 jjj^SVL 1^3^ ^aU\ 0^=4-^ 
(tubulin) ^3^3^111 t>V3j-? ii=-^3-i 6-° ■ 3l 3- aJ1 J- 5 * 5 tjS ^ . J-»" . .o 3 

jt^ai l . " ~ U i jotH I j 1 1 1 °"*" ^jJ^ ^L-iiiJl (3^-° d-* 31 ^ i ^;3-^ 5 1 j^;^ 03^i iS 1 -^ 

JLa oLi>>. j4$\ ty*-^ J^j^ 3 6* pfcUSj 

^JUa,3 .p,„B.^ ,^Lfl L^jJl _ w £3 ^Lijj. . jJLUJl J^*-. ,^1*3 .JiL.jJ\ 

W_3i\ ^Ufc '^^J^ 1 ' Sj^j^ ..iSU&jH ^ IiL-bVL.3 

. 7l;.Tj J .^ ; .'H.S L \li-«3 .iJjiJl ^ A-13J ; =i>J> tjULoJl ^-0-=- jljaiij i-Sy-^ ^^3-^ 

jsU^g^Jl Jx. LoUl ^ j3^i »t»i jjLa . L ^3^ US3 

■ *1 i-ili*-; (J^ Si 3^»3*i\ (jt^- t™-^ 'ji" 

JjV ijLi 5L**JLi J-(l1j jjjjj-^- ^J^-J (j^ 63^* Lo^3 .^^jljj-i ' — a3 \ 100 



4 ftn^gM uLUaIi 



jjlj-B-jj (t-iiVl ^^Ixla) ^^jdoJl ^jl lJjilI (j-L-Vl lain ^^ixg J j; 1 - 

US . J^aH ^ Jjou U1L, jH uili. j-J 5 . i,^T-. - uUiV 

L&Li-O I " ' " * L "fr*J ^ ^ ' ' ' .^j ^ i o \ l\ 1 '■ j ■ r 

JS3 li^SUlt LiUJI ft**?-* .USJI 3 

jL-s^V; £-**rj. s jLXii ^li i^ii j^sj Lpuji 

JliSHj ■ .\ fl^l (Ji^s jJ\ ■ 5jJijt»M I_J_a-\jJ' tLiicVl '^jiJjJ 

.SJjtaJla. 

1-oU. O Lu^- aJ li_a l JS VI U*L«j.1 ^ iJ U-=J> J- ^ J* 
> ii^s-o ^jisl j-oL. ZjLolU < lAVt.r.J Ljil La5 .Ij^, jj-\ 5 JS1 

Lo-a . gJb i-i A— oLi- o L'l-LSti I jj-o iJaLi- jg jJi Ijji Jija-lg t_i J ^ * ft^"** 

j^iu J*^ LiUJl ^ jjl jto Li^>J\ ^Stt ^^s^ 1 ^siUL=.> 3 

. ur 1 -"-^ -LajI ^^jj is jit^ji j^«y_o 5 "i _j 3*±ji 

■ ^StjL ^_J^i >^ ■ ^ " ^ t "~ ^ >ji ..A'l 



4 inrtU <UI JU ^£ 



jd*;^ p^^LsU. ^^L^Jl J** ^ jiiS3l U*Us jj] ^'(3 

lA^»ti jLiL^JI LjtljjL (^uoAJ iLi^S^Jl yii^L Uj.3 

U-o ^yis-s . o^>^- 3^ tjLmjl Si**- <Lo3 fjjj 1 4- -3 i T ;| ti 

JJ^3 f Vl ^ j_ai^ La^LJl i^^Jl ^1 j^a .jj.J-.ti iJj^ 

P*j ^ SJ^3 Liaj^j 3_ejj L»5 . iLjLiUl LJjtJ\ ._3lj_a j-%c Lx^a. 

. j^i Sj-a Si 

23 ^3^5^ tj^-a .L4J Z^Li- ^j^-l _3 Li-si jjL-iVl L^jjjj ^^^3 

(53*"" J 1 ^ 1 -!? .Uj jj L* 3^ 3^=3^5 23 j^lc ^31=^ . I^j^H Jij . LbJ 
,3-» SLS jjLs . s-LSA-ai L (33^ US 3 .^UiaJI ^j-o sj^l 3 Li^J. jjjs 

ijl pW^JaZmj V3 lift* - 0} Lo^J LaAsJ ^5 3!*^ ,jl 3±=^3 

r^U^j^Jb ^>UJ1 Ji> T pJi Jl*Oj UjLLc >«VI ■ HL>i VI jSJ 3 

SJ^IjJl i-bijJl j> j^-M J* Ia* Sj^iS aUsS ^3 . Xgjfcjt 

o 1 lS-^ 1 3^ L^ Lilj^i- ^U. Lf3 jiS (j-o (ti jll l _ E L;3 

^L»LljLi Lfl 1 ^1 (*-"3 ^ - Jt_aJJ^3 I .>.. j .H J -t -L ^J.i.Jj 

* fcucA ^Jl <L-bj3JLi (j-o-uij Lo ilc ^Hj La-* 1 j .11 ^ 31^1 qIjjjJI 
L03— 3^3j5 23) UlUi 23 ^ Loj— 3^3^ 46 ^$1x2 
J5 i^^i^ti iUwjJI J^3 . (oV\ ,j!**3 23 3 r ^fl ^Lu^- J^; 

t>" U^ 1 iSS^ ■ 0^1 Cti^ J-aljJI 

. jj-Vl Lt^uJI J»»* L»ii-o p ... °" 
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Laj_* L^i u-^i Lojj i _ s £\ (j^l ^-o VI I jil t -^jj . ^ ■ St... 1 ^. j ■ ^ " i 

. w -hT'i jjSJ Ll3g j^,iVin" l3 LL^all a Afc jaxi ^jLs * ■ S-^ 'j . - ' 

pJ3 jaj ^.l A s- jjJJ fcMfaSj " ( _ s ll\ LstlLoJI jJU Li_* sAs- IUaJ8 Ij-l^j 

SAjJjJI LiVjjJ* 03^ pL^JLiVl iAi-Li ^3 . ■ ■■ "'-Vl ^ i 7,"" I jitj ... LjLu 

' ? j3 j ~° ^"43 ■ ^JJ^ •J J1 -; A&.\jjl j? * ■ '■ " i-3 3^=-o 3 Jj^seSS 

jLi'gSA. l^SU- Ji\ ^ L;^ 1 (J 3^ ^ -H^ 5 t^i ■■>"*? 

3j^j3 (_Ac (_c ^IstJ 7, fl\VTe-oJ\ IjiLicJl fl jjt J^-*^ IJ' •* 1^ ' j-> J-i-J . iASUlg 

■fj LjLai viiJj f 1 -^ ■ I .Sj j-J^N ilj 1.1=- V^ f^ 1 ^" 3-°-" j-oV1 2_iljo 
f^-*^ 1 Ot^ 1 Va 4* ■ Y r>"> fl 3^ 1 ^ ^ ^ li^Vi ^ Jaii ^5 . 
L^JaiS jjj Uracil jj-o (_sj-=-^ A-c ^oJt_i ^'^i 1 ij^ 3 ^" ^_ ^ * ' ° ' ' **" 

■ t3^-V -lag pj ^Ij, tj^i) 

Lo 3-°3 J^-i ^ jfO m - ' lj J^Jg^jJ^ jJ J - JjJju jJjMii <i LJ Lo^-^^o^^Sl 

K ^yjl i-iujJI Ji* Ji,.;^! XY J4 4i4 jj^ll LiU. 

\_4^> ,j-*}j^S^\ ^j - * 3-°-^-° ^~ fl-1 l3 3^" 3"°3 -/^^ O -0 ^ LS3"^ t ~ J ' 

X xJ^ ^ J^'a ii i *> - '3-°3j^ lS^^ 5 ^ ^- -" ^ ^ 3^ ^ (Jj^ ^'^ * ^ IjJbj .ILiJjjJ^ 

f>3 — ^oa_,S lS3^ :k ^ i33^-° 0^3^^*-! * "^^3-^^ Q 1 * "■ » ^ ■ Y ^^-j^a^jS Lg j-r. 

,JlC ^^IaJI Ij^j.. ^ ; (j^r*^' g-o-i -jJjcH ^jjb jjji jJ^J-J Y 

VI (ilAL_J V L-iijgJl LAsni. -ILi (Jjj^i o J 3^ jV^ ^ ("3" 3-*3j^ 
jl jjjJ* L»l . (X jjU^^^ ^ VJ^y^ V »Vl Liti. ,jV X .^^3^ 
^jjh ^Ixcj .Y ^ 1^ ij ^ 3-^3 n^^-*^ ij * 1 b& ■■ h ^ j a ^^LoJI 

(jS*- g-cJ^ i _ s _a ^-&7;lli ^ jj\ ^j-i^^JI ^3 " jjjj ^LoaJi ^ j ''.i J ■ ~ ' -- J 

,j; Ai^s- (J-iilJ ij^t ; j-o L$*euj ^t-oJJo ^^iJI (J Jb ^Li^/lg (jj_o ^ ■ ■■■ ' — ^ 



5 Jjjj^SJ £yjjj\j}\^\ 



Sa^s-lj .^jAi- p i n Ai l LijlSJI iAjx-S • A-jLili J • li.^J-i. 

J^^i-JI (j-ii ^Jx 5 .U-g Jj^Jl^l J^ju f> Sj .^^3 . ^jjl ^j^lJL; f l 

.Li^UaoH I^SJL, sjj^Jl L.}*^ j^Sj3 jjls- ^^i-jj (.L^ii^l U}S 

6* ^ iie^i Li>uai ^ t5 i ^ 

jl^ 3UU. J£ J ^J\ 5 , ji! j Uii If L^l irt . ^Ujl ^ 

.It JgL? LiU- VI jillj V UiU jAaJI U^U- 

J^aiJ ... jc^J ^3 . ^ a'.'i ^ » : J-.v...'. V Ll;\ U5 

-Ls-LaJI 4n» UiaJ ^ ^1 ia^ill a j*. 

L>LiJl ^ jjVl gS3 ^1 J ^r,H Lji^Jl a jj^ 

. L>:Ai- 5 J.^.ti LiUH 5 LiU- Jt. . J. ^ 1<n ^r ^ sj.^jl 

jjiVI JiS 3J3 .l^Li LjUi 23 ^\ .jU^^jjSII ^ iL«LS z, fr, 

. r Vl 3Jl*3 5a*Jl 5 r Vi lJL^jJ CU« iiUx. JLxi JLibV JJ3J dUi ^iU- 

l alT^cJ ' "^J"'^ - J J-il l j . \\ a . ^U«*3 J . .- V; -L t^, trljj 




XX 



XX 



X X 




mm 



XX 



X X 



IA-oIS Ix jA3t_o ^jlt ^ ,^151 1~ n\ jLAjJI Li^Sj La^iLa L*^ I - j — i - i]Ls- 

. ^sLjJi Jh;mj wSjUz; tJiSjt^t 




slji Jill 4 _n .i i^ M 



^J»M ^jaii U+M -lalj JS ^ jijjj 
Lj uii ^ji Jjji—jjyjSJI ^ Ljl 1 1 1, d I , u 



.^jI'mt.II UU jxjj - 3 

|Wu j«J"l» j I J Li 



Li- i-fljjj^j jiJ^i ajj> jjjjjl lA^i: ^Jjiig .jtiauj , p 

.^Lo5-.3- 3j S3l j^. LiUi 23 aUljs^U Lil*H 

.^LiJl ^3!*}! j 1 .?^ 1 Jl j^-"^ U-aJ1_g ^3-^= o'^i 3 - ^Lfl^j-aj^l 
.UsUlJI oj-^j ^ ^aVl J> 2^ i Zxi\ Jilj 



^ji^ i^jLo^^jjj^iil al Ajl i-ji-S-C LJ^StJl' jJjjjlAi- ijjjjl p ... j^j J , S a 



.UjjJj .l^^iJI jiSI ^ ^ u^- 



-3, .(i^ljll., 



If 




^U^^g^jl ^...a-.T" . B L^i>U ^Ia^I J* i^^JI 3^111^11^1 

il J 3L ? ^^ ^>L<J1 (j^ '-M-^ "^5 ■ s ><^= ^ J ''- 1 t^ 1 1>° ; 

^ .lij^l -(,53^ u^Jfa* ^ *Uj^il 5 ,\ »lj»Vl 

Jjislj Loj. L^j i^LaJ>3 oJ^wJI ljLIj^I jLU-i- ^yLc A .^3 , ^ 1 ^ — — - 

is^Ji -is>-Vl X-^ll ^saU^ll U)0*3 L-su^, J ^ ^l^jjl 

^it Jit Jii . L+Lo Li; ^\ i^iUll ;.>, : J ,U ^ .juLS .^lll J 



^13 



CbjL^U j VjVij DLLJ! ^» jlJi^*)i AO<c j^Sj liUJj 

4jl ^y^J-J-JI ^j-o^ . X2ij X 1 _1 Lo^jJ^ j A l IS j X oLo^_^_BJ_ f 5 rj**^ 

)\ XI lij,. Lfi^l JS~J> (>• SAjjuJI i-i^jJI J a \.iia X 

— iijj - d _>. \ . r .^t*- * ^jJ^ X 21 ^jp-i^-o^^^ i ■ ■ " (^i-t- X2 1 ■>> ■ j ■ 

jt> i - B U^^i^ - P " ' ° L " L^-^i Y p^^-og^Sj X f 5—5-0 




.Uup ^IXIX 

X 1 Y ^ . ..-t. j ^ * Li j^" - ^ Y ^ 5_l^q ^ j ' ~- X 1 ^ * 54 ^c^oj-jj ^ —2 

^ 1 ,^-1 -w *\\ ^ >■ • 3-^ Li^SliJ X ^ aJu^i j 1 X 2 ■• ■■ ~- ■ - ■ ^c_<i r\ \ ~ ^\ —3 

-Liij jCHj ^yil' X2X 

uf^^ aji Li^SL*} Y^g^jwQ ^j^^j-z*- X2 ^ ^ a. t —4 

^ X2Y 

.-jLu ^yJsaj jiB-Vl . a.j-Vi^j u, ^jVLoi=-V\ ..iu^li ijV^ 1 ' 

Jjcj LljLs . a^^all ^ <■ j . '•— " * lj LLi LStlj iSji*-' <J iljLc^ . Jj.^,} ■ s 



^V^ 1 -4 

■ <ijla]l oLjljjaJI ^ ijLijj 

U\". 2 5 .1 . .-II Jjl_Li."VI 

jlj^aJlj >_ijjjl) LiLLJI 

^hm^II LlUJi ejj jiH Uiir. jSJj 
^ LiU: 23 jVl tjj^ ufHI 

.jjjll 




♦ 1 * *A 1 

1)1 < V .•^L-Z.J-S^yA 



Jj-i ■" '■' Li^JtJi (j\ jjcj L^jLi iljLojLtJl lJ Uo 3^ 5 ^.53 i ^s-^jj Li j-^i ^5 

Jk-o->3 Lsl-o - : . ' -— (bJZj LosS l ^yjt^a * ■ k_jL_a^Lx_o ^ji-C ^jLijjXrtj 

, ■: - , "- 

^lUUjsll . VI- (alleles) I iU» - l J? ^ 3 ■jASii^L^l rljji OAS jVUJI 

^j—o : |_£»-J^ ^ *y ~* 1 3 ' ^3—^ j ° ^ ij-*-^^' 3 i_J J O L_o^ii_o ^J^c ^ ^\ 

' J " jjii ' ^Lo-3 .oJlj L_o jLx-iLi I -,T n U 

? jJl&Ij i^Mi\ jj-u it-* ii-^ j« ~.u ^^SLllu JJb 

(j^-Vi ^.mi . ^aI-., JUl&i j - ' >-^ 3 jliit^ l^lc 

j^Jlllj ^aJ^} JfJpJJ _-^^ M (JSlSJl jLlicj ijl L^jii S^a±, jA* LjUjJ^ 

LuoLicil ^ LIjlxJI ^jl ^ ■ ■■■■■U J^C.j . ^ j " '■■ '1 ■ j5-lL^ ijtr*^' jLoIAl 

^ jUai li4J 5 . j_iiV\ j*iiL; I-^LsJI Jj> ^3^1 ^*iJLi 

^ - ■ ~ L^iLs LtbJ 3^" 3 i^ 11 ^3^-^ ij^^ ^ ^ " 1 .5 j» - j' ' — 

ililifis jLS !i^3 .J^; j ■ ^Ic. j ■ j' j_Jjui]Li jJjjjtiJ fj}^ ^ ~ jj ^ ■ ■ "! ■ ■ 

Ij^iSLH ^XH J : (jij^VL ^L=^ LoJ^ o^j-" j 3 "^ ^^L; 

l jLojLu _jjX " 1 l _y^i! O^ 3 ^ ^r"^! Lo\ i_i iLst-oi p ■■ — ^ ' »" 



^£ 1 ri\V-^T ."III ^J— 4 . - ^>- Q ' ii _l_^S T _JJl gSlj ^JLl ■' ■ ^ - ^ ^ j ■ ^ I ■ "1 ~~ - 

J L=- j jJ\ -_2lA dJUA . ;a-L»S USLi . _^a^l jgJ diJj ^^ic tAij, j^i. . L^Laj.^, U^SLjij ^ 

■■ j ■ i " 1 n _. : ^ _^_J_=>--^a -\_lij_s Lo-i-3 jjjUj^-c j 1 ^ V-^ '■ ■ ■ q ^ ' l-. l 7^ ■ M 

i^Sji L5 i!\ jiLll^JI ^ s-^^jjjl^ ajj^l HjSLi^H j-Ltj ^ L« Lfcj^i: ijjLi^ili 

_ ) ■ ■ ^ ■> ■"" o -3 ^ 1 '- o_0 '" LT° ^-L^-^^ J- La-*J ^> — "■ _ Una SlAA ^ 

. L(k^Sgl_g Lo^jliiLc jn J"H a LoJj g' 4 jr~L« i ^5 jl^i . lAll j Jjji 



XX 



^ ^-aa ^ Clones L= ^g i^J^Liiiii ^gi^g 

A A.\ .^-,\\ ^]^f Lljg^-i ^ .T n >1 ^-i'i ft /j_iJo^*i_a ^ j- j > ^ .". T ^ ^ Jj_i_^otgJii\ 0^ ^^^4^g 

L^j 7i( dJJ jg - <_j 1 n.^-iM ^ jiun t j.-^j.n.i ^jllstj t^y* ("^3^ 4JLlAl l j \ mi iLig 

^jLoc^glll jZ" • ■ "•• ~~ J .-^-\~ gjjl Ijji ljJ-E. "gLkljg . ~ \ - . jiljtj 

.(.Jilli^o (^gl^ jjl gjo^j -li-f^-j-g A.ail -^ o <^4gj Ji) ^i T a lTs m ^T .i ^t^ o ^ j . 7 g^ ^ 



2> '^jj 



23 ^ij ^jLj^^jjSJi ^ X ^^—^ajjS 

±>'\ jl£ IjLa . X oL«j^ujjj_^ ^ jUil cil'nlli 

jjlJLi . L>Lal ■ jjsVLi - jjj-J' ^JL^ ^ Lai 
-i_5_ ' J ' ' Of? 





LoJ UU- ^^11 ^AlU jj^i»»3 ■ ^J=L;l=^ 



^ i£i (^Oi-Uf ^_L£ jL>-Ij ^jjJ jAj 

1 1 r ^^^j ^) ■ Jjjjjjj iS J 3i li' 3 iJ*°^*^ U*fjjt^ 

j»5M ^i**^ iiL4 ^jft? IjL^I ULs- j^i Ail JiaJl j-*- j- 8 ? '(^SW ^ 



■L»j ^j^UXs-^' j^LU\ j-=-L^ IftjaiLa jj^.^^ t-Lo-J\ i jjU^j ZjXojJI 
(.jfc^Ao^jil jLi.fJalLj .I^iLJUU^li JUjSUJl J-a3 j3-°Vl 



■4 Uj OijjuAi V UUJI 



jto Lii Lili-o^ . ^i-i ^-=^5 o3^-i 1-3 t j ^-°; ^3 ^j^i 




Ujjj „3 1 ■ L+llSj fS-iii L*i ji Ijti 1 «CH» Jl^i .^Jc 



U t->1 il^l ljLUJI _Ltc Jij 
SjMll JalaJj 

(Jj-o ^ * ^ JdLsilil ' ISi •Ll'ik \ lA^Jj 

^^lil I-o^oJI oUj^tJl p**" 1 ": ^ L 4 fl 1 a i.,-lijJLij 

. .jj-o iuLfti v ^ ~- O - ^ J- L -G- i 

^ 3j^l 3 ^j^. ojp-^ t>« 



JUi ^Jl ijaj^UI LlLiJl ,> 




^ I^U .LijJI ^ l^Ls s^.l^a L>}UJ1 

. X-Lj\jgJI JjJjjLl ^y^l Ij^jjj L^JUS £L*jj"jJ LllAjiJl jjj-fl iAjljB .lljkX^ jE-^uJiij . LjjLp- 

nUai-Vl J-o Ijji ^jlt ^ l^ij J.-'.^l ' j-a Lo-; J-a-i=l^ p ■ LjiU- 

L^jJl ^ j^s-^^Jl tji*^ ^ L ^« Jk3 "^ u2\ ^ S_jUe ^5*3 ..ul _ r ii=H. p_J XjJjjJI 

■ J.5 7„ ,»» y,4 SJoJ^Jl JW'^ i^USUj .g.M.'.-yil 

I_ojJl_i ^ill-Jb iljLa jjjVj ^\ S ^ " jJ-ijJJ jjSj 1/ - LHjL. lilJ Lo5 

. Uli_s JUiVl 

J | S j. aJ-ati ^l.a.\ lj VLctlja-i A J^. i dJllhg . jJjjjtJ^ ^j- ni ^Jjji A j. l! . - aj^-^ij 

(jV) j^wL ^jJJ 1 ^ 1°-^ ^.7^ (Jj-cJl g_L-o^ IlUJl saja jjj^ .(ij_o 

jLljIj^J^ ^wis^-o^ jjj-o Ll_o kiJLuao ( ^ ^ p-iLu; ij-^ 11 - a JuLf- 1 j - » Jls-I^ i _^5> 

^uiLJl Lilt jjJJl ja-^I JjjJI iirfS ii>=-a Jifl ^5 a-JLj..ia o I ^.■^■j" J? aJ=^ < g_~ L ' l ~5 

d . ., '.-r.i J A-"; Vl jJjJLs .ij>sJI jj-A-iJI Jli SjLxJl ^J^UflJl javi^jL. JjjJ 1 
^jJl ^jjJl j>* ^ I^S gjis j^JVl LiU- ,jV ^iiJj .^jUH jjLill aiaJl J$ 



i^bLL- ^ pjft^. ^all £^ 



JU. 



JSO. 



. 'i!'ii"^^.H ^LliLa Li^AiJ^ ^-oLlg , ^jjjt-o ^JSLig j * - o?^ -1 * ^ . .. 

. ^*=-Vl 5 ^^ai-Vl J^>UI ^ j^-qXU i_ojiUl £j JJ _ r iJI 

^S3 5 .^Lu^jVI L^j^j ^jJJl -jLa^JI JjJju ^ _jiu^(JI ^jJe. li^Ji jLi . JVI Jt^blg gi L&5g 

\ a ^jC", \\ ^3 j J .7". " I : . j ' iCt. ?U ^ . '. 1 . 1 \r ^l^gtjl . ^- ^ d ,T.~ U ^jjl 

(jlll .Lj A-^LrcJI J '.^ -~ ij pegj ^5 jLs Jj-o fi-C^Jl tj^cj, .■jLki_jJ- u J' y-^-'j L^jLiJI 
1 j ■ » 3 jSLjLig l_L-fl JuT^g ' O^J^ yl-Lu-i^ ^\ i^-a i ac-glJ^ ■ * j . ^" 

UlIju (J-cLoj ^llj 1 {'-^~ - J-=-^S (j^rf^ -IJJ^J 'i' J-^aj-o. 3_oJ\ Lkft. j^Jl cLSjJl ,Jiji iJjLi^Ji 

1 ~ \ '. , — ^ j jjil ^jl Lu 1 -U lii^J 5 .^j I '. 0J-1 JLiU Vljjl ^jj-i-i 

3^ ' tj " (j- 8 ■ — ^ L^3_oj ^i^l iLiJo ^J»~"^ jt-o ^ ^ ■ jj^ *■"" 

^ LliLjJl jjj: w^j^llLi jJls^ ^LLoJLi .Lajj-3 JLLiaJL jj^lIj ^ jl _^jJL; ^-^5 
k$Ji J ^ ,5^-'^ LiUJI JJul jjl ^ LiLiii Jda3 V L*^ 3 . ^11 

L^JIJlj I . . » 1 .M-^ti . iM^y^ . t.^j I - \<i .»LSji|-,\. r T ^ ^i.Mn.Ul.yjJI 

(Jjj pj; ^-^t . '1 i.^ ^ -t -i-.A ^jlju i^LiJl oJJx 'J^a As-'g ,Ji3 - tXS jS\ 

.oLI^Ij ^jjl J ■>■ ^gj.^ql^ J\ ij-^ (j^l 5eLi5 jiSl iij^Jaj ii&l^jjg ijl5Li= iJjtluu 
' i-^^ j,ilgljg -ii ^afljl a pAj*H gjij [IjljJl ^^ij^j .lLji-=-1^a ^jJjJkllLij 1? iSJ^ 

a Alb LJ . ojg 1 ^1^-Qg p CI? ^ _J_ 1 .^-i 4r f:. - r .. ., -^ .1 1 

.sLpJI ^ Li ^-^3-° tj- 5 " LiAc J-o^iJ j-o^l iJr^3 -r-iJ 1 Lqj [t-^jJl 



;46 -3 



- a. ql. Z jT_^ i_ajLl6a ^Jj^lI ^ f%\ 7 ~ *r . i. x 



, ,£31 - 2 
-3 



. gill JCaM y> J>^>ll Os^'s ■ sl > JI 
55 L.j^ UjJI 



o-° t-^ l) 5 



.^^^U -2 
.JlVl -3 

j iJ . ijt^s ^JU^JI o^.3 

LiLi- jjj-o Q^ilj W^l-S jj^-J^3 J-^'s j^^' 

jijj^ yl » ■ 1/ \jA ^jjo UiUJIa ^ 




L^c 3 Js^ . 3 3 2 3 1 ^ i^ti^^i 24j>$\ 



4: 




Jt - 1 



JL a-Si g ti I^jj^Jl j$t£SSg a-~Z\ " j J^-l 




- I 
-2 

-3 



^iL^ ij^lo SI31JI ^ UjIjs ^j-^h ■ " 1 ' * 1 a -^j.- — " ^ 
L*i* i->UiJLi (J 3-.^ U ^IJ^U^l 

1 ^ <U-LwVl ^iU^Vt 



LiH 100 , 



J^t-H. i-iai^Jt UHi ^JB Germ cells: )u... i T » UAaH 
. .jUaVI ^ ^3^ 
L i^VlU^^^ White blood cells : *U»*]| 

J I- — ■ ......N ■■ — « i jji; lil j°*^3 ■■' ** 

^ jja^ L jU. Red blood cells : .1 j*aJI fJI UlU- 
^3^ jS^ 1 t> Sperm cells : is yjl lAi- 

ii^j SjUji 3^3 Lij iss^ 1 o* 3 -"^ DNA : UjJI 

^ ,U», .3>^ Messenger RN A : J^Jt Ujll 

Ujji ^j^,;,^ 1: Ribosomes : aL^jAjjil 
^ ja^^ ^iJiijixi: Mutations : aljikJI 

, UJ3J- ^-AJl jj-a i,.it>*»tl 

^^^i jL;U= ^ Fertilization : oLaiVI 

^ L.» -^'j-! ^ ^Organism: ^aJl^slSH 

. _£&*Stj ~j ui 3*^13 

^33^1 .j^-jJ 1 ,>»^L4*-° Chromosomes : dL-j-j-jjitt 

J* J *Ji5 lJ iSi-jL.3_3 J .3 J ffli Xchromosomes : uU>->-jjS 

^ill .j^i-Ji L5L-3-3-= 9j £3l Ychromosomes : jUj-^-jji 
■ -*-=-\sY f 3-3^3^ X Lojk-^jS 45 



P jili^«i\ ^ ^ j& s>*Vt Organelles : l^UJl »>**1 

ljLo3_3,j jJIj UjJI JSLko UJJJ3S3IL-1JI3 sljJl Ji_. 

^n: ^ jil ^Vl Hereditary diseases : ijStjjll u^lj-M 

i jb-j 9j J» ^ tj^j^, Enzymes : aLu>iyt 

; aj^t.. i^iAt- t t MLA ^^jgri Gell tissue : i^jii^Vi 

, sli, .(jjJI ^^jLiiii^Tu^ Alleles : jiJt (Jilj-. 
Ji'j-. j* 1 ^ 6 s ** 51 1>° j^'^ 1 j*^ 1 ^ l-oU* ^i^J 1 

-^3-'J 

^1 j^j'VIj UiUJl nil, Proteins : cjUj^jJI 

U^-ili 100 w >V J1 jllSl^sj-.jJlU^ 1 ?'-;^ 

iVl ii.t u^' Ij ftt* » W -^L^Sj^ 1 |JH< 

jLl^ji j-ii U! Identical twins : i+AaiJI fJl>ai 

^ru , -h.-u Dominanl genes : i^sLJlaUi^ll 

V ^u±=Jl j^i Recessive genes : iis^zJlJUj^JI 

^ issixi ^3 Lij ^3>J1 <j^l\ Genes : Jli±»JI 

jUifli ^ ^iVT J,— ^jSiij iJUjSjj^Jl ji-oULi-oj 

. ^UJl J 1^3 03^3 iS'JJi jJjd f UJ=)I 
Lb 3— 3^3 j^ 23 jjlc ^ji^Ly^Egg cell: jLcu^JIIaiU. 
,jHS3l L^3-U»j J-ai^mH [4*^" 05^*5 *-* a i^' IV" 

^u- . m.u jjC- i ,m -^u ^t, Skin cells : ji^JI UiU. 



29, 28, 26, 24 


Father 




21,20 


Antibodies 


■ o f t-*Vl 


12. II 


Organelles 


iAsJUj^t 


25,24 


Fertilization 


H L^VI 


29, 28, 24 


Mother 




38, 36, 32 


Hereditary diseases 




21 


Enzymes 




26, 22. 1 1 


Cell tissue 


LjisJt i*— lV\ 


28 , 16 


Cell division 


LAiJt (.Uoit 


32 


Alleles 




26, 22,21,20, 19, 18, 16. 12,11 


Proteins 




28, 21 


Bacteria 




37. 3 1 , 26 


Girl 


■:• tt 


30, 29, 28, 26, 25, 24, 20 


Egg cell 




40, 34, 10, 8 


Twins 




12 


Golgi apparatus 




32, 25, 24. 22. 20, 19. 18, 16,12.8 


Genes 




32 


Recessive genes 


1 . ■» i 7 a It , — 3 VjjjJ 


20, 13, 11, 10.8 


Cells 




25 


Daughter cells 


Jli-H LIU- 


30 


Germ cells 




29. 28, 26, 24 


Sperm cell 




20 


White blood cells 


.U^l f all L>-i 


38. 20 


Red blood cells 




21 


Nerve cells 




38, IS, 16. 11, 10 


DNA 


UjJI 


18 


Messenger RNA 




12 


Endoplasmic reticulum 




12 


Food 




39, 38 


Mutations 




21. 12 


Muscles 




21, 12 


Bones 




37 


Color blindness 




12 


Cartilage 




21 


Viruses 




25.21 


Organism 




37, 36,31,30,29,24, 15. 14. 11 


Chromosomes 




37, 36, 26, 14 


Y chromosomes 




37, 36, 26, 14 


X chromosomes 




12 


Lysosomes 




40 


Brain 




38 


Malaria 




12 


Mitochondrion 




38 


Melanin 




14, 12 


Nucleus 




19, 18, 16 


Nucleotides 




21 


Hormones 




38.20 


Hemoglobin 




37. 36 


Hemophilia 




34, 30 


Parents 




37,31.26 


Boy 





l_JUk 
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